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Introduction
Development of personal identification technology has shifted from the text based method into the image and the signal methods. Face recognition is part of biometrics field [1] [2] [3] [4] , [6] , [7] , [9] . It is the most widely used to office security system. Crusial problem on face recognition is feature extraction [9] . The result of feature extraction is used to recognize face, such as Principal Component Analysis (PCA) [10] , [11] , [17] . Main idea of PCA is to discover feature vectors based on the best value on image subspace, these vectors are well known "Eigenfaces" as image features. PCA has conducted dimension reduction so that number of dimensions used equal or less than number of training set used. [12] . Location and shape data generated by PCA change when transformed into different sub space. Linear Descriminant Analysis (LDA) doest not change data set and try to provide a separate class. LDA is extraction method to bring the data sets in one class and the distance between classes of data sets [5] , [8] . However, for both PCA and LDA has a weaknes, extraction result obtained is global stucture, in fact local sctructure is also very important to characterize an object [14] such as Locality Preserving Projection [2] and orthogonal laplacianfaces [1] , [4] . In this research, we propose a new approach to select and to fuse the extracted features that have global and 
Proposed Method
In this research, we devide two main processes, which are the training and the testing processes. On the training process, training sets are extracted by PCA, LDA and locality preserving projection (LPP). The results of feature extraction are projected and selected. The selection results of the training process are re-fused into a whole feature. Whereas on the testing process, testing set is projected on each of the projection results of the training sets and selected according to the number of results in the the training sets selection. Similarly, the features on the testing set can be achieved by re-fusing of the feature selection. To recognize face images, similarity measurement is conducted by comparing to features on each the training and the testing sets resulted as shown in Figure 1 . 
Feature Extraction by Using Principal Component Analysis
Kurhunen-Loeve is linear technique used to project the higher into the lower dimension data. It is called as Principal Component Analysis (PCA) [10] , [11] , [17] . If an image dimension is represented by using n (image row x coloumn) and number of training set used is m, in this case m<<n, then it can be expressed by using the following The average of all training set can be written by using the following equation Based on the face image average, the matrix covariance can be reprsented by using the following equation
The eigenvalue and the eigenvector of Equation (3) can be calculated by using the following equation
The result of Equation (4) 
Feature extraction by using Linear Descriminat Analysis
Linear Descriminant Analysis (LDA) is improvement of PCA process, LDA is used to maximize the difference of between-class ratio and minimize within-class ratio [5] , [8] . The largest between-class ratio and the smallest within-class ratio obtained, the feature extraction resulted is the better. The difference of LDA ratio can be expressed by using the following equation
and
The eigenvalue and the eigenvector of the LDA can be calculated by using the following equation [2] . LPP seeks to preserve the intrinsic geometry of the data and the local structures. Objective function of LPP can be expressed by using the following equation
Feature Extraction by Using Locality Preserving Projection
W is similarity matrix and it can be written by using the following equation 
Feature Selection and Fusion of the Extraction Result by Using PCA, LDA and LPP
Fusion of feature extraction results is usually conducted on an appearance global structure only, such as PCA+LDA [15] , PCA+LDA+ICA [16] . In fact, the local structure is also very imorptant to characterize an object. In this research, we propose an appearance feature selection and fusion of the global and the local structures. An appearance feature extraction with the global structures is resulted by PCA and LDA. Whereas for the local structures are resulted by LPP. Feature extraction results for PCA, LDA and LPP respectively can be expressed by using the following equation 
If number of features extracted for each the feature extraction method is m, whereas the number of feature selection is S and S<m, than number of features fusion of PCA+LDA+LPP can be represented by 3S. Feature selection and fusion modelling can be shown in Figure 2 . The result of feature fusion can be written in the following matrix
To simplify calculation, Equation (16) 
Figure 2. Selection and Fusion Features of the Extraction Results

Similarity Measurement
To deterimine the classification results, it is necessary to be conducted similarity measurement based on feature fusion. It can be written in the following equation 
Experimental Results and Analysis
In this research, we utilize the Olivetty Research Laboratory (ORL) face image to test proposed method. The ORL face image consists of 40 persons and for each person has 10 poses, so number of face images used is 400 face images [13] . For some persons, the images were taken at different times, varying the lighting, facial expressions (open / closed eyes, smiling / not smiling) and facial details (glasses / without glasses). All the images were taken against a dark homogeneous background with the subjects in an upright, frontal position (with tolerance for some side movement). 
Experimental Scenarios
To compare the experimental results, we perform 3 scenarios. The first scenario, number of training sets used was 5 poses for each person and the remaining 5 poses were used as testing set. The second scenario, number of training sets was increased to 6 poses for each person and the remaining 4 poses were used for testing set. And the last scenario, number of training sets used was 7 poses and the remaining 3 poses were used as testing set. Whereas number of features used to measure the similairity is 5 to 50 features for each method
Results and Analysis
The experimental results of the first scenario can be shown in Figure 4 . The more number of dimensions used, the higher recognition rate percentage achieved. This phenemonen also appeared on the second and the last scenarios. The more number of training sets used, the higher recognition rate percentage obtained. 131 quantities due to the number of dominant features that are not used as a measurement of similarity. It can be prooved by increasing in the recognition rate percentage when the features used to measure similarity were increased. Maximum recognition rate for each scenario can be shown in Table 1 . The maximum recognition also tends to rise in accordance with the amount of training data used. The experimental results have also compared to other methods, such as PCA, LDA, LPP and OLF as shown in Table 2 . We have compared our proposed method with other method such as PCA, LDA, LPP and OLF on the ORL face image database. Comparison results show that the proposed method has obtained higher recognition rate than other method the maximum recognition also tends to rise in accordance with the number of training sets used. 
Conclusion
Based on the experimental results on the ORL face database can be concluded Our proposed method "the Gobal (PCA and LDA) and the local structure features (LPP) fusion" of the extraction results based on appearance have increased the percentage rate for face image recognition. Fusion of appearance global and local structure dominant features can achieve higher recognition rate than PCA, LDA, Locality Preserving Projection and Orthogonal Laplacianfaces. The recognition results of our proposed method were influenced by number of training sets and dimensions used. The more number of training sets and dimensions used, the higher recognition rate achieved.
